Background and aims: Our objective was to determine common risk factors and lifestyle habits associated with atherogenic risk and with the use of lipid-lowering therapy in men with type 2 diabetes. Material and Methods: A comparative cross-sectional study was performed in the northwestern Algeria during eleven months on adult men patients with type 2 diabetes. Anthropometric parameters, blood pressures and lipid profile were evaluated. Data of common risk factors and lifestyle habits associated to atherosclerosis were compared between two groups according to the lipid lowering therapy use based on statins. Results: 147 adult men patients with type 2 diabetes were involved in the study, 68 (46.26%) were under statins therapy and 79 (53.74%) were not. Significant associations with statins use were observed regarding the age group of 61-70 years (OR: 0.156 [0.043-0.570]; p=0.005), a salary of less than 30000 Algerian dinars (≈250.60$) (OR: 5.758 [1.299-25.512]; p=0.021), age of diabetes of 2-3 years (OR: 0.105 [0.013-0.867]; p=0.036) as well as with lipid ratios and body mass index (BMI). However, no significant associations were noted regarding the other studied parameters (marital status, educational level, occupation, salary, and family history, smoking status, alcohol consumption and sports practices) with lipid lowering therapy. Conclusion: Age of patients, diabetes duration, lipid ratios and the low income of patients are the strongest factors associated with the use of lipid lowering therapy (statins). However, largest longitudinal studies are needed to determine whether modifiable lifestyle habits could influence the lipid lowering therapies prescription in diabetic patients over time.
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Background and aims
The epidemic of diabetes mellitus and its related complications poses a worldwide health threat. Data suggest that the burden of diabetes continues to increase in most countries, which is often interpreted as evidence of increasing risk in the population. However, selective incidence studies and some evidence of risk factors that follow suggest the opposite [1] [2] [3] . In 2015, the International Diabetes Federation (IDF) estimated that 1 in 11 adults worldwide aged 20 to 79 years had diabetes mellitus (about 415 million adults). This estimate is expected to increase to 642 million adults by 2040, with the largest contribution from countries with lowincome to middle-income levels [4] .
Type 2 diabetes (T2D) is now recognized as a pandemic and a significant risk factor for cardiovascular disease (CVD) and peripheral vascular disease especially in the presence of other common risk factors, such as smoking, hypertension, male gender and dyslipidemia [5] . The higher risk of atherosclerosis in type 2 diabetic patients consists of several factors. Diabetic dyslipidemia as one of the key factors that intensify the risk of CVD in diabetics, is characterized by high levels of plasma triacylglycerol, low concentration of highdensity lipoprotein (HDL) cholesterol, and increased concentration of small-dense particles of low-density lipoprotein (LDL) [6] .
The management of dyslipidemia is majorly based on LDL-cholesterol lowering therapy with the use of statins as treatment of choice for CVD prevention. A significant reduction in cardiovascular events has been observed in a large number of large-scale, randomized and clinical trials on LDL reducing therapies [7] .
Although the associated complications of T2D are often responsible of important rates of morbidity and mortality, it is a preventable disease. To control the diabetes disease, it is essential to determine associated risk factors [8] . The uncontrollable factors consist of socioeconomic status, age, sex, genetic predisposition, family history and other environmental factors. However, controllable risk factors include anthropometric characteristics such as obesity and waist circumference, life style habits, hypertension, dyslipidemia, and smoking status [9] .
The main purpose of the present study is to assess common risk factors associated to the atherosclerosis-related cardiovascular diseases by comparing two groups of male adult patients suffering from type 2 diabetes treated or not with statins as a preliminary lipid-lowering therapy.
Material and method
Framework of the study and selection of patients A comparative cross-sectional study was carried out at the level of the public establishment of local health (Larbi BEN M'HIDI Diabetes Center) in the Wilaya of Sidi-Bel-Abbes located in the northwestern Algeria. The investigation lasted for 11 months (September, 2018 to July, 2019). Male patients, aged between 35 and 75 years, with confirmed type 2 diabetes (for less than 10 years) coming for medical consultation according to a preestablished schedule have been solicited to participate in the study. Authorizations were obtained from the director of the Public Establishment of the Proximity Health of the Wilaya of Sidi-Bel-Abbes and the chief of the Antidiabetic Centre, in order to perform the study. Excluding criteria were used in order to reduce confounding effects on the studied parameters; female gender, hypothyroidism, renal impairment, liver dysfunction and patients already operated on for cardiovascular complications as well as patients with noncommunicable diseases and patients with a motor or mental disability.
The study population was divided into two groups: a group of T2D patients treated with statins, as a preliminary lipid-lowering therapy, and a comparative group of T2D patients not treated with statins.
Questionnaire data
Data were collected through a face-to-face interview with patients using a well-detailed questionnaire includes questions on socioeconomic status, lifestyle, marital status, education level, food hygiene, smoking and alcohol consumption, the duration of diabetes, periodic medical consultation, medical treatment and physical activity. The average time allocated to each patient was 30 minutes.
Anthropometric measurements
The anthropometric parameters were measured in the morning on patients with a minimum of clothing and without shoes by taking care of the instructions of the World Health Organization (WHO) [10] . The weight and height parameters were measured using a digital column scale with height measuring rod (TCS-200-RT: max: 200kg, d: 100g, min: 2kg).The weight and height measurements of each patient were used to calculate the body mass index (BMI) as follows: BMI = weight (Kg)/ height 2 (m 2 ). Waist circumference was measured using a plastic tape (max: 150 cm, graduation length: 1mm) at the line with the navel.
Blood pressure measurement
Blood pressure was measured using a manual sphygmomanometer and stethoscope (Riester, Jungingen Germany). An average mean of three measurements was considered for each patient.
Biochemical parameters
From patients' medical records, the results of the latest analysis of blood were taken namely; fasting glycaemia, glycated hemoglobin (HbA1c), total cholesterol TC), high density lipoprotein cholesterol (HDL-c), low density lipoprotein cholesterol (LDL-c) and triglycerides (TG). Furthermore, lipid ratios as indicators of atherogenic risk were calculated; TC/HDL, LDL/HDL and TG/HDL.
Statistical analysis
Statistical analyses were processed using the SPSS statistical software version 22.0 [11]. Number and percentage were calculated for qualitative variables and means ± standard deviations were considered for quantitative variables. However, Odds Ratios (OR) with a confidence interval of 95% were calculated to assess risk factors associated to the lipid lowering therapy prescription. Student t-test was employed to compare quantitative variables and Chi-square test for comparing qualitative variables. A p value of less than 0.05 was considered statistically significant. Table 1 summarises the comparison of basic characteristics of participants. 147 adult men patients with confirmed type 2 diabetes were included in this study. Amongst all patients, 68 (46.26%) were under treatment with cholesterollowering therapy based on statins and 79 (53.74%) were not. Using Chi-square test, higher significant effect (p=0.002) of age group difference was found between the two groups of diabetic patients (treated vs. not treated with statins). The age group of 61-70 years was the most frequent in patients treated with statins; however, the 50-60 years group was for patients non-treated with statins. All the same, significant effect (p=0.038) of age of diabetes was recorded between the two groups of diabetic patients treated vs. non-treated with statins. Nevertheless, no significant influences were noted for the other studied parameters (marital status, educational level, occupation, salary, family history and sports practices) between the two groups of patients. Table 2 displays the comparison of anthropometric characteristics, blood parameters and life style habits between type 2 diabetic patients treated or not with statins. The age of patients treated with statins was significantly higher (p=0.005) comparing to those nontreated. Likewise, regarding the anthropometric parameters, the body weight (p=0.020) and the BMI (p=0.037) were significantly higher in patients treated with statins. When analysing the diet characteristics of our patients, the frequency of fast-food consumption was significantly higher in patients who were not under statins therapy comparing to the statin users. Our results about the comparison of arterial blood pressure, blood parameters, lipid ratios, smoking status, alcoholism and physical activity did not reveal any significant differences between the patients treated and those nontreated with statins. For the whole study population (Table 3) , the crude association of mean risk factors associated with statins use resulted in significant associations regarding the age group of 61-70 years (OR: 0.156; CI 95%: 0.043-0.570; p=0.005), a salary of less than 30000 Algerian dinars (≈250.60$) (OR: 5.758; CI 95%:1.299-25.512; p=0.021), age of diabetes of 2-3 years (OR:0.105; CI 95%: 0.013-0.867; p=0.036). Furthermore, regarding the clinical considerations, significant associations were found with all kind of diabetes treatments (oral antidiabetics and/or insulin alone), with family history of diabetes in "both of parents" (OR: 0.156; CI 95% 0.024-1.001; p=0.050), with hypertension (OR: 0.365; CI 95% 0.186-0.714; p=0.003) and with overweight as one of the corpulence variants (OR: 0.375; CI: 0.148-0.948; p=0.038).
Results

Discussion
People with type 2 diabetes mellitus as an independent risk factor, as well as the common coexisting conditions (hypertension and dyslipidemia), are prone to several cardiovascular events such as atherosclerosis and stroke [12] . In the present study, 53.74% of adult male patients with type 2 diabetes mellitus aged 35 to 75 years were not statin users. Evidences support that the use of statin therapy, as recommended by guidelines, in patients with type 2 diabetes is an indicator of the existence of a preliminary cardiovascular risk [13] . In their study, involving 56,934 patients and based on 18 randomized controlled trials studies, Taylor et al (2013) found that statin therapy reduced allcause mortality. Similarly, statin therapy reduces the incidence of fatal and nonfatal cardiovascular events, especially cerebrovascular and atherosclerotic events [14, 15] .
Our findings showed that statins users comparing to those non-treated with statins had significantly higher age, diabetes duration and were categorised in older age groups. This approach is supported by evidence showing that the majority of type 2 diabetic patients are considered at lower risk. However, mostly individuals will attain a higher risk with a long duration of diabetes disease (about 20% over a 20-year period) [13] .
In the current study, male T2D patients were more likely to be less educated (illiterate, primary and middle levels) and to have lower monthly salary (<250.60$). Rabi et al (2006) established the same conclusions [16] . The relationship between income and development of diabetes is complex. It has been speculated that the increased diabetes risk encountered in low income groups is correlated to the increased prevalence of obesity within this group. People with a high income can afford to maintain a healthy lifestyle by buying healthier products and food [17, 18] . Likewise, regarding the educational level, it is possible that higheducated patients are advocate for their health and care better of their disease [19] .
We demonstrated that the prevalence of T2D was higher in married patients. Our results are in accordance with the consequences of Murad et al (2006) and Qi et al (2019) [8, 19] ; however, previous findings showed that marital status was not correlated with diabetes development [20] .
The comparison of anthropometric characteristics and arterial blood pressure in our study population revealed higher values of body weight, wait circumference, BMI, systolic and diastolic blood pressures in T2D patients under statin therapy comparing to those who were not. Ho et al (2018) reported the same observations; the corpulence parameters and hypertension are significantly correlated to the statins prescription and to their high intensity use [21] . However, other authors suggest that statin therapy reduces subcutaneous fat, usually related to BMI, but not visceral fat (waist circumference) that is significantly associated with CV complications [22, 23] .
The results of lipid parameters and their ratios indicated high levels of LDL cholesterol in both patients treated with statins (0.80±0.46 g/l) and those non treated (0.88±0.30 g/l), these LDL values suggest a higher cardiovascular risk in T2D population. In addition, TC/HDL, and TG/HDL ratios were higher in both groups thus exceeding the atherosclerosis risk thresholds of 4.0 for both TC/HDL and TG/HDL [24] [25] [26] .
Nichols et al (2018) established that even with statin therapy, CV event rates were greater among diabetes patients [27] .
Our results regarding smoking status, alcohol consumption and physical activity did not reveal any significant difference between the two groups of patients (patients treated with statins or not). These findings are in accordance with conclusions of previous works [21, 28] . Furthermore, smoking status was not associated with statin prescription. The finding is consistent with previous literature showing that people continued to smoke despite known adverse health effects. In addition, even non-and exsmokers treated with statins or not are exposed to passive smoking, which can be a confounding factor since it is difficult to quantify [29, 30] .
No difference in alcohol consumption between statin-treated and untreated patients. Previous studies have reported conflicting results despite the known effect of alcohol consumption as a CV risk factor. However, there is no consensus on the relationship between alcohol consumption and statin prescription [31].
This study showed no relationship between physical activity and statin prescription. Our results differ from previous studies, which showed that statin-treated patients exercise less physical activity than untreated patients do [32]. In addition, according to a French study, among patients taking statins, several complications were observed (muscle symptoms, symptoms that interfere with daily activities and there were even patients who became bedridden with their symptoms) [33] .
There are some limitations to the present study. First, the participation in the study was voluntary and several parameters were selfreported, which may have underestimated or overestimated these factors. Second, the study was done in a single area of Algeria, wherever the time was constrained, however, despite these inherent limitations, we believe that our conclusions would remain unchanged in the general population. Third, the cross-sectional design does not assess the real causality between prescription of statins and lifestyle, since lifestyle factors may certainly change over time.
Conclusions
In adult male patients suffering from type 2 diabetes, a significant proportion of statin users did not achieve the goals of normal lipid status (especially LDL levels) and threshold of lipid ratios (atherosclerosis risk indices), compared with patients not treated with statins, which means that the risk of cardiovascular complications still persists.
Statin users had higher body weight, waist circumferences and BMI, higher blood pressures and blood lipid ratios. However, there was no difference in smoking status, physical exercise levels or alcohol consumption, as life style factors, between statin users and non-users after adjusting for clinically important covariates. Longitudinal studies are needed to determine whether possible lifestyle modifications among statin users are sustained over time.
